cell aggregates obtained from similar tumours did. The number of colonies formed after the injection of aggregates was related to aggregate size and was proportional to the number injected.
Single cells grew in an intramuscular site and in vitro and it was also found that if spontaneous tumours were passaged in vivo a few times single cells would grow in the lung.
THE LUNG COLONY assay technique has shown that single cells from allogeneic and syngeneic transplantable tumours clone in the lungs of recipient mice and rats (Brown, 1973; Hill and Bush, 1969; Shaeffer, El-Mahdi and Constable, 1973; Withers and Milas, 1973) . It was decided to use this assay to investigate the clonogenic properties of spontaneous nonimmunogenic C3H mammary tumours.
MATERIALS AND METHODS
The mammary adenocarcinoma used in this investigation arises spontaneously in C3H female mice bred in the St Bartholomew's Hospital Medical College Animal House. Since fresh tumour tissue was required, a different spontaneous tumour was used for each experiment. The colony forming efficiency (CFE) of tumours was found to be unpredictable and it was therefore possible to have internal controls only. However, experiments were repeated at least twice with different tumours so that no conclusions are based on a single tumour.
In all experiments 15-week old C3H male mice were used as recipients.
Preparation and injection oftumour cells.-Single cells and cell aggregates were produced by mincing the tumour tissue with scissors and incubating the resulting brei in 025% w/v trypsin solution in modified Earle's medium (10 ml of solution to 1 ml of brei). This was stirred for 15 min before the cells were washed twice and resuspended in Eagle's medium + 10% foetal calf serum. This suspension was coarsely filtered through 0-3 mm3 stainless steel mesh to remove large aggregates and then filtered through sintered glass with maximum pore size of 20-30, 40-50 or 100-120 ,am to give single cells, or aggregates of up to 10 or 20 cells respectively. The filtration was carried out rapidly under vacuum and little frothing occurred. A profile of the aggregate sizes was also determined haemozytometrically to give the proportion of aggregates containing 2-4, 5-15 or 16-20 cells (see Table III ). The viability of the aggregate and single cell suspensions was tested using the nigrosin dye exclusion test.
For lung colony assays, groups of at least 10 recipient mice weighing 30-35 g were given 0-25 ml of the cell suspension intravenously via a lateral tail vein. Intramuscular injections were made into the right medial thigh muscle. If lung colony counts were to be made, animals were sacrificed 6 weeks after injection and their lungs filled with Bouin's fixative via the trachea; the lungs were removed after 6 h fixation and stored in Bouin's solution. Colonies appeared as distinct pale nodules and all those >0 5 mm in diameter were scored; smaller colonies were judged to be macroscopically indistinct. The surface colonies were assumed to be representative of the total number of colonies throughout the lung.
In (Southam, 1968; Wexler, Chretien and Ketcham, 1971) (Table III) .
The size of cell aggregates is such that most will be trapped very efficiently in the lung capillaries. Despite this, the CFE of aggregates is still very low, which suggests that the growth of single cells is not likely to be unduly influenced by their failure to be trapped or to attach to the endothelium and form micro-thromboemboli.
There has been so little study of the clonogenicity of spontaneous tumours that generalization about possible factors affecting CFE is not possible although boththis study andthat ofWatanabe (1954) for a spontaneous Dba mammary tumour show that such tumours contain a much lower proportion of clonogenic cells than do transplanted tumours.
The present work has shown that quantitative information can be gained about in vivo growth of spontaneous tumour cells which may prove useful in the future in highlighting possible important differences in clonogenic efficiency between spontaneous and transplanted tumours.
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